Note. T 0 = baseline; T 1 = 2 months after baseline; T 2 = 6 months after baseline; T 3 = 8 months after baseline; BMI = body mass index; CBCL = Child Behavior Checklist; CCSC = Children's Coping Strategies Checklist.
tive coping skills could help reduce their risk of becoming overweight. However, few studies have examined whether an intervention that teaches coping strategies in weight management can influence children's coping behavior and psychosocial well-being. b Objective: The purpose of this study was to examine the efficacy of an interactive, a child-centered, and a family-based program in promoting effective coping, behavioral health, and quality of life in Chinese American children. b Methods: This study used a randomized controlled study of behavioral intervention in 67 Chinese American children (ages 8Y10 years, normal weight and overweight) and their families. At baseline and 2, 6, and 8 months after baseline, children had anthropometric measurements and completed questionnaires related to coping skills and quality of life, and parents completed the Child Behavior Checklist. b Results: Children in the intervention group reported using more active coping strategies and having a higher quality of life in the physical and emotional health domains than did children in the control group during the 8-month study. Children's behavioral problems did not differ between the intervention and the control groups. Changes in coping and psychosocial well-being were not related to change in body mass index in the entire group, except increased body mass index is associated with decreased emotional quality of life. b Discussion: This culturally appropriate behavioral intervention was effective in promoting healthy coping and in improving quality of life in Chinese American children. Its utility for both optimal weight and overweight children suggests potential application of the intervention in a broad range of populations. b Key Words: childhood obesity & Chinese Americans & coping & quality of life P sychological health issues associated with childhood obesity include depression, low self-esteem, social withdrawal, and poor quality of life (Anderson, Cohen, Naumova, Jacques, & Must, 2007; Csabi, Tenyi, & Molnar, 2000; Li et al., 2007) . In addition, overweight children are more likely to have behavioral problems than are children of normal weight (Lumeng, Gannon, Cabral, Frank, & Zuckerman, 2003) . Although some of the psychosocial problems associated with overweight may occur because of the weight problem, a higher level of stress in youth may put them at increased risk of becoming overweight (Nguyen-Rodriguez, Chou, Unger, & Spruijt-Metz, 2008) . Thus, teaching children how to cope with stress in a more positive and effective way may lead to reduced risk for overweight.
Coping strategies such as the use of emotional eating and external eating (eating in response to food-related stimuli, regardless of the internal state of hunger and satiety) are associated with increased food intake and occur more frequently in overweight children (Braet & Van Strien, 1997; Nguyen-Michel, Unger, & Spruijt-Metz, 2007; Stauber, Petermann, Korb, Bauer, & Hampel, 2004) . These findings indicate the importance of addressing psychological and behavioral outcomes in addition to relative weight change. Results of a number of studies suggest that effective interventions for weight management in children should include content targeted at dietary behavior, physical activity, and television viewing time and incorporate training in coping skills (Golan, Kaufman, & Shahar, 2006; Stice, Shaw, & Marti, 2006; Young, Northern, Lister, Drummond, & O'Brien, 2007) . However, coping strategies have been addressed in few studies having interventions for weight management.
Researchers have also found that overweight in adolescence is linked with poor physical and emotional quality of life and that overweight children report poorer quality of life than children of normal weight (Berry, Savoye, Melkus, & Grey, 2007; Wallander et al., 2009; Wille, Erhart, Petersen, & Ravens-Sieberer, 2008; Williams, Wake, Hesketh, Maher, & Waters, 2005) . Interventions are needed not only to improve healthy weight but also in coping skills and quality of life in children. Wille et al. (2008) examined the impact of an outpatient weight management program in children. They found that perceived health, emotional well-being, and generic and disease-specific quality of life improved because of their intervention. Berry et al. (2007) conducted an overweight management intervention using coping skills training in obese multiethnic parents with overweight children. Results indicated that children in the intervention group (with training in coping skills) demonstrated trends toward decreased body mass index (BMI), albeit not at a significant level because of the small sample size. However, to our knowledge, no study has examined the impact of a healthy lifestyle and healthy weight program on coping skills and quality of life in Chinese American children.
Chinese and Chinese American children use eating and watching television as common, although ineffective, coping strategies, with significant implications for weight gain (Chen & Kennedy, 2005) . Chinese Americans, particularly children, are experiencing an unprecedented increase in the prevalence of obesity and type 2 diabetes mellitus. The most recent data indicate that the prevalence of overweight and obesity among Chinese Americans ages 6 to 11 years is 31% (Tarantino, 2002) . Because of the difficult nature of weight control and weight management in obese adults, preventing overweight in children is a necessary strategy to combat the obesity epidemic because studies suggest that overweight in early childhood tends to persist into middle childhood and adulthood (Magarey, Daniels, Boulton, & Cockington, 2003; Whitaker, Wright, Pepe, Seidel, & Dietz, 1997) . In addition, because Chinese are the largest and fastest growing Asian subgroup in the United States, it is essential to develop culturally appropriate interventions to promote healthy coping and healthy weight in Chinese American children.
A culturally appropriate, individually tailored, childcentered, and family-focused behavioral program (the Active Balance Childhood [ABC] study) was developed to focus on healthy weight management. In the intervention, healthy lifestyles and effective coping skills were promoted to improve cardiovascular health (weight control and blood pressure) and psychosocial well-being (coping, quality of life, and behavioral health) in Chinese American children ages 8 to 10 years. The intervention was based on social cognitive theory (Bandura, 1986) and focused on increasing selfefficacy of children and parents in their setting of realistic and achievable goals, providing necessary skills, and improving self-regulation in maintaining healthy bodies and healthy lifestyles.
Self-efficacy refers to people's beliefs about their capabilities to exercise control over events that affect their lives (Bandura, 1986) . It functions as an essential component in determining human affect, motivation, and action. Selfefficacy beliefs affect thought patterns that may be selfaiding or self-hindering. The major purpose of thought is to help people create the means for exercising control over time and to predict the incidence of events. To improve self-efficacy, children in the intervention program learned various skills for promoting their health and were taught to set realistic and achievable goals toward healthy lifestyles (such as to increase physical activity level by 10 minutes per day and to practice relaxation techniques once a day). To improve children's ability to self-regulate, children learned to listen to their bodies, to recognize signs of hunger, and to handle boredom and stress. Parents were taught how to provide a healthy environment and be a good role model for their child by providing healthy snacks and by encouraging active family lifestyles. Positive reinforcements for improvement of the child's behaviors were encouraged.
Only efficacy of the ABC intervention on psychosocial well-being is reported here. The effects on physical health are described elsewhere (Chen, Weiss, Heyman, & Lustig, 2009 ). In summary, results indicated a significant effect of the intervention in decreasing BMI, diastolic blood pressure, and fat intake while increasing vegetable and fruit intake, actual physical activity, and knowledge about physical activity. The hypotheses for the psychosocial outcomes were (a) that children in the intervention group would have more effective coping strategies, better quality of life, and fewer behavioral problems than children in the control group at 2, 6, and 8 months after their baseline assessment and (b) that improvements in coping, quality of life, and behavioral health would be associated with reductions in body mass.
Methods
A randomized controlled study design was used to examine the efficacy of the ABC intervention. Children in the study completed questionnaires about the coping strategies used and the quality of life at baseline (T 0 ) and 2 months (T 1 ), 6 months (T 2 ), and 8 months (T 3 ) after baseline assessment. The primary caregiver completed questionnaires about the parents' demographic information, their levels of acculturation, and their child's behavioral problems.
Included were 8-to 10-year-old Chinese American children who had normal weight or were overweight. Adults and children self-identified ethnicity to be Chinese or of Chinese origin and resided in the same household. A dyad of one adult and one child was the minimum necessary for a household to participate; two adults per child were encouraged to participate. Although the two adults were encouraged to participate, only mothers in the study participated in the parent's workshops, and one child per family was enrolled in the study. Therefore, intrafamily dependency on the analysis is not a concern.
The children were able to speak and read English. The children were in good health, defined as free of an acute or life-threatening disease and able to attend to activities of daily living such as going to school. Children with chronic health problems that included any dietary modifications or activity limitations (e.g., diabetes, exercise-induced asthma) were excluded. Parents were able to speak English, Mandarin, or Cantonese and were able to read in English or Chinese and to complete questionnaires. The study was approved by 
Study Procedure and Intervention
Participants were recruited from Chinese language programs in the San Francisco Bay area of California. Bilingual and bicultural research assistants described the study to potential children and gave them an introduction letter and a research consent form to take home to their parents. Parents who were interested in the study signed and returned the consent form, providing their names and contact information to the research team. Children and parents were informed that they could refuse to participate or withdraw from the study at any time.
After informed consent had been obtained from parents and verbal assent obtained from children, baseline data were collected. The children and the parents were assigned randomly to the intervention group or the waiting-list control group by means of a computer-generated random number assignment ( Figure 1 ). Research assistants went to the study site and administered all of the questionnaires for the children to complete. Parents completed questionnaires at home and mailed them back to the research team within 2 weeks of receiving them. Children assigned to the intervention group participated in weekly small-group sessions for 8 weeks; parents in the intervention group participated in two small-group workshops during that 8 weeks.
Children and families in the control group participated in data collection activities in the same sequences as used in the intervention group. After they had completed the final follow-up assessment, children and families in the waitinglist control group also received the ABC study intervention (Figure 1 ).
Intervention Overview
A group of four to six families participated in a smallgroup session. The parents and the children met separately. Children participated in a 45-minute session each week for 8 weeks, and parents participated in two 2-hour sessions facilitated by a bicultural, bilingual research assistant. The intervention program consisted of activities on the basis of educational play to increase children's self-efficacy in terms of diet and physical activity and to facilitate their understanding of feelings. They also received training in coping skills to improve their use of critical thinking and effective coping. Coping skills training included assertiveness, stress reduction, and problem-solving strategies. Children were taught a set of skills that are important for effective coping and problem solving, including (a) identifying feelings and thoughts in response to problematic situations, (b) thinking about multiple alternative solutions to a problem, (c) evaluating the options, (d) considering the consequences of possible solutions, and (e) implementing a chosen solution to reach a specific goal (Table 1) .
A family component (two 2-hour sessions) was incorporated into this study to provide reinforcement and social support at home for the education received during the study. The group workshops (8Y10 parents) included sets of exercises to increase parents' knowledge and skills regarding healthy food preparation, discussion of issues related to dealing with children's eating habits and problems, and brainstorming about specific family or children's activities to improve dietary intake, physical activity, and coping skills. Additional description of the intervention has been published elsewhere (Chen et al., 2009) .
Parental Measures
Family Information The 12-item parent questionnaire includes parents' and children's ages, parents' weights and heights, parents' occupations, family income, and parents' levels of education. The questionnaire was written at a thirdgrade reading level and took approximately 5 minutes to complete. The primary caregiver completed this questionnaire at baseline. SuinnYLew Asian Self-Identity Acculturation Scale The SuinnYLew Asian Self-Identity Acculturation Scale, a 21-item multiple-choice questionnaire covering language (4 items), identity (4 items), friendship (4 items), behavior (5 items), general and geographic background (3 items), and attitude (1 item), was used to examine levels of maternal acculturation (Suinn, 1998; Suinn, Khoo, & Ahuna, 1995) . Scores could range from 1.00 = low acculturation or higher Asian identity to 5.00 = high acculturation or higher Western identity. Validity and a moderate to good reliability have been reported with a Cronbach's alpha for the SuinnYLew Asian Self-Identity Acculturation of .79 to .91 for Chinese Americans (Suinn, 1998; Suinn et al., 1995) .
Child Behavior Checklist The Child Behavior Checklist (CBCL), a survey including a broad range of emotional and behavioral problems of children and identifying two major groupings of behavior problemsVinternalizing (fearful, inhibited, and overcontrolled behavior) and externalizing (aggressiveness, antisocial, and undercontrolled behavior)V provides a standardized measure of the behavioral problems and social competencies of children aged 2 to 18 years, as reported by their parents or others who know the child well (Achenbach, 1991) . The CBCL has been the most commonly used tool in research on behavior of Chinese children and has adequate reliability and validity (Crijnen, Achenbach, & Verhulst, 1999; Liu et al., 2000; Liu et al., 1999) . A testY retest reliability of .90, an interrater correlation of .89, an internal consistency of .93 (Cronbach's alpha) for the total scale, a sensitivity of 86%, and a specificity of 89% were reported for community and psychiatric samples in China (Liu et al., 1999) . Cronbach's alpha ranged from .78 to .83 in this study.
Children's Measures
Body Mass Index Children's weight and height were measured using the 214 Road Rod portable stadiometer (seca, Hamburg, Germany), which has graduations of 1/8 in. (0.1 cm), and the 840 Bella Digital Scale (seca), which has a gradation of 0.2 lbs (100 g). The BMI was calculated by dividing body mass in kilograms by height in meters squared (kg/m 2 ). The BMI was used as a measure of overweight. It has a well-established association with stature and age among children and adolescents, with validity reported in several studies (Freedman & Perry, 2000; Goran, 1998) . Results indicate wide ranges of sensitivity, specificity, and misclassification. Sensitivity ranged from 29% to 88%, specificity from 94% to 100%, and predictive value from 90% to 100% (Freedman & Perry, 2000; Goran, 1998) . inventory in which children describe their coping efforts and how they usually cope with problems. The 52 items are classified into 11 conceptually distinct coping subgroups that form four dimensions of children's coping strategies: active coping, distraction, avoidance, and support seeking. Active coping consists of using cognitive decision making, direct problem solving, seeking understanding, and use of positive cognitive restructuring. Distraction coping consists of physical release of emotions and use of distracting actions. Avoidance coping consists of avoidant actions and cognitive avoidance. Support-seeking coping includes problem-focused support and emotion-focused support. Children are asked to describe how often they usually use each behavior when they have a problem (never, sometimes, often, and most of the time). Some examples of the 52-item self-reported checklist are as follows: you watched TV, you did some exercise, you thought about what you could do before you did something, you did something to solve the problem, and you thought about why it happened. Adequate reliability and validity have been documented (Ayers, Sandler, West, & Roosa, 1996; Sandler, Tein, & West, 1994) . In this study, the Cronbach's alpha ranged from .71 to .86.
Pediatric Quality of Life This 23-item scale encompasses physical, emotional, social, and school functioning. The tool uses either a child self-report (ages 5Y18 years) or a parallel parent proxy-report format. The child self-report form was used here; it has a 5-point response scale (0 = never a problem, 1 = almost never a problem, 2 = sometimes a problem, 3 = often a problem, and 4 = almost always a problem). Examples of the 23-item scale are as follows: it is hard for me to run, I have low energy, I feel sad or blue, and other kids tease me. A high score refers to better healthrelated quality of life. Reliability has ranged from .80 to .88 for child's self-report, and validity has been established (Schwimmer, Burwinkle, & Varni, 2003; Varni, Seid, & Kurtin, 2001) . In this study, the Cronbach's alpha ranged from .70 to .85.
Data Analysis
Descriptive statistics were calculated initially for demographic characteristics and all major study variables. The t tests were used to assess differences in variables between intervention and control groups at baseline and between participants who completed the study and those who were lost to follow-up. Bonferroni corrections were used to reduce the type 1 error for multiple comparisons. The significant level for multiple t tests was set at p G .004 (.05/14). Because the intervention was delivered to small groups of four to six families, the intraclass correlation (ICC) was used to assess the magnitude of the intragroup dependency effect in the intervention group. Multilevel regression analysis was used to test the difference in the mean change trajectories (slopes) of the intervention compared with the control groups. A significant interaction means that the linear change trajectories differ conditioned on (as a function of) group membership. When the cross-level Time Â Group interaction is significant, some authors recommend that a test of simple slopes be conducted to probe the change trajectories for each group (Bauer & Curran, 2005; Preacher, Curran, & Bauer, 2006 ). When a cross-level Time Â Group interaction is significant for a longitudinal analysis, it is possible that only one group has a significant slope, that both have significant slopes either in the same or in different directions (ordinal or disordinal), or that neither group has a significant slope.
To assess the efficacy of the intervention, mixed-effect models were used to estimate changes in coping strategies, quality of life, and children's behavioral problems. An intention-to-treat strategy was used. Linear mixed-effects models that included functions of time and group effects were fitted to the repeated child data. With a continuous outcome, the mixed model approach to analyzing longitudinal data is a method of modeling population parameters as fixed effects while modeling an individual subject's parameters as random effects. The modeling of individual subjects was obtained as random deviations about the population model.
Pearson correlation coefficients were used to explore how change scores for coping, quality of life, and behavioral problems might be associated with changes in BMI for the children. All analyses were performed using the Statistical Package for the Social Sciences (Version 17.0; SPSS Inc., Chicago, IL), with .05 set as the required level of significance.
Results

Descriptive Data
Sixty-seven children and their parents met the eligibility criteria and enrolled in the study. Thirty-five children and their families were randomized to the intervention group, and 32 children and their families were in the control group. The mean age of children was 8.9 years (SD = 0.89 years). Twenty-nine of the children were girls, and 31 were at risk for overweight or obesity; approximately 51% of children in the intervention group and 41% of children in the control group were overweight. The mean maternal age was 41.4 years (SD = 4.37 years), and the mean number of years of education was 14 years (SD = 4.55 years). The mean paternal age was 44.25 years (SD = 5.28 years), and the mean number of years of education was 15.59 years (SD = 3.69 years). The mean acculturation was 2.38 (SD = 0.69 years), suggesting low acculturation. The intervention and the control groups did not differ significantly in baseline variables. Baseline and follow-up data are shown in Table 2 .
Fifty-seven children and their families (85%) completed baseline and follow-up measures: 94.3% of children in the intervention group and 75% of children in the control group. No significant differences were found in baseline variables between children who provided follow-up data and children who were lost to follow-up.
The CBCL data reported in this study were within normal range and not different than normative data reported for Chinese children (Yang, Soong, Chiang, & Chen, 2000) . This result suggests that the children in this study did not have significant behavioral problems on the basis of the CBCL data reported by their parents. The children in this study reported using all the coping strategies only some of the time, similar to the results of De Boo and Spiering's (2009) study. Children also reported a similar level of quality of life compared with other studies (Pinhas-Hamiel et al., 2006; Williams et al., 2005) , except for a lower emotional quality of life.
Intraclass Correlation
The intervention group consisted of eight small groups. Because children in the intervention groups were divided into eight small groups, ICCs were calculated for each variable for the children in the intervention group. However, because the children in the control group did not have an additional grouping level, the dependency analysis is confounded by the fact that no intercept variance was found in a Level 3 analysis (Time Â Group Â Small Groups). To describe intragroup dependency for the intervention group, ICCs were computed for each variable (Table 3 ). The ICCs range from 0% to 20%, indicating no correlation to a moderate level of correlation. As expected, variances were contributed mostly to between-individual differences, whereas within-group differences account for small to moderate amount of variance.
Multilevel Regression Analysis
Three cross-level interactions were found to be significant for the analyses conducted for the CBCL, Coping, and Pediatric Quality of Life (QOL) measures. The slopes differed between the control and the intervention groups for the active coping scale for the CCSC and for the Physical and Emotional scales for the QOL measure. There were no significant cross-level interactions for the CBCL subscale or the total scale scores.
The cross-level interaction for the CCSC active coping scale was significant, indicating that the linear change trajectories differed for the two groups (t = 5.081, p G .0005).
Simple linear slopes analysis revealed that there was no significant change for the control group (simple slope = j.008, t = j.496, ns), but the change trajectory for the intervention group was significant (simple slope = j.096, t = 7.45, p G .0005). A plot of the estimated slopes showed that active coping was predicted to increase significantly for the intervention group but slightly decreased for the control group (Figure 2) . The same pattern of change was observed for the Physical and Emotional scales for the QOL measure. In both cases, the interaction was significant (Physical, t = 3.545, p = .001; Emotional, t = 3.859, p G .0005), and the simple slopes for the intervention group were significant and positive (Physical, t = 4.605, p G .0005; Emotional, t = 5.715, p G .0005), whereas the slopes for the control group were not significant (Physical, t = j.835, ns; Emotional, t = j.361, ns).
Hypothesis Testing
Results of the mixed model analysis indicate that, in contrast to the control group, children in the intervention group increased their use of active coping strategies and developed a better quality of life related to their physical and emotional health over the course of the 8-month study. No difference was found in children's behavioral problems between the intervention group and the control group (Table 4 and Figure 2 ). Changes in coping and psychosocial well-being were not related to any change in BMI in children, except for emotional quality of life, where increased BMI is q associated with decreased emotional quality of life over the course of the 8-month study (r = j.35, p = .012).
Discussion
The aim of this study was to examine the efficacy of a culturally appropriate, child-based, and family-centered intervention to incorporate training in coping skills to improve healthy weight and psychosocial well-being in Chinese American children. Compared with children randomly assigned to the control group, children in the intervention group used significantly more active coping strategies and reported higher physical and emotional quality of life.
The results suggest that incorporating coping skills training in healthy weight management can be successful in improving active coping in children. On the basis of previous research in which it was found that Chinese and Chinese American children use eating and watching television as common, but ineffective, coping strategies (Chen & Kennedy, 2005) , it seems advisable to include coping skills for overweight prevention and management. This could involve assessing how each child copes with stress, identifying healthy coping strategies, and teaching children more effective problem-solving and coping skills.
In addition to improved coping, children in the intervention group reported higher levels of quality of life in the physical and emotional health domains. It is possible that as children improve their coping and their relative weight, they feel healthier and better about themselves. The study intervention and coping skills training emphasized the importance of recognizing one's own feelings and identified effective healthy coping strategies that the child can use to deal with stress (such as being active through dance or listening to music). Children learned to cope with stress by using more problem-focused coping, by identifying solutions to problems, and by doing something to change the situation. As children are able to master these coping skills, they are more likely to feel better about themselves both physically and psychologically, thus improving their quality of life.
The results suggest that increased BMI is associated with decreased emotional quality of life in Chinese American children. Thus, including coping skills training in a weight management program can improve quality of life in children. Changes were not found in coping or other domains of psychosocial well-being associated with reduced body mass. This could be related to the short period over which we assessed these potential changes. It may take longer for weight to be influenced by new coping skills, improved physical quality of life, or more optimal behavioral health. In addition, a larger sample and a more sophisticated analytic technique (e.g., path analysis) may be needed to demonstrate any link between these variables.
The data (from the CBCL, the CCSC, and the QOL) are similar to what is found in existing literature, suggesting that Chinese American children have a lower level of behavioral problems, used various types of coping strategies, and q reported similar levels of quality of life. In addition, a small to moderate degree of ICC was found in the intervention groups. Despite the small to moderate ICC, most of the study outcome variances were explained by the within-individual changes. Similar to the ICC results, the multilevel regression analysis suggests that children in the intervention group improved their use of active coping strategies and level of quality of life in physical and emotional domains, whereas children in the control group did not change. However, children in both groups decreased their internal and external behavioral problems as reported by their parents. In future research, the mechanism related to the decrease in behavioral problems in this population can be explored. The U.S. Department of Health and Human Services has declared obesity prevention to be a top research priority. Identifying culturally appropriate and effective interventions to promote healthy behaviors and healthy weight in children is critical. This intervention study provides a first insight into an intervention to promote healthy coping and healthy weight management in Chinese American children.
Because a convenience sample was used, generalizability of the results may be limited, and it is possible that the children and the families who participated in this study were more aware of health issues related to obesity and had healthier coping than those who declined to participate. Further, in this study, only the short-term efficacy of the intervention was assessed. Future studies would have wider applicability if more diverse and larger samples were included to examine the impact of this type of intervention over longer periods. In addition, future research needs to examine the mechanism in which positive coping strategies influence children's health, health behaviors, and types of strategies and interventions to improve their overweight-related coping strategies.
Despite the study's limitations, the results provide new information on the use of coping skills training in improving coping and psychosocial well-being as related to the prevention of childhood obesity in this fast-growing minority population in the United States. This culturally appropriate intervention is feasible and effective for improving coping and quality of life in Chinese American children. q
